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ABSTRACT 

Objectives: Studies of early rheumatoid arthritis (RA) 
cohorts have analysed treatment response and 
prognostic factors at fixed time points. However, in 
treat-to-target protocols, therapeutic decision-making is 
dynamic and responsive to disease activity over time. 
To determine when a minimal residual disease 
response target should be expected, our primary 
objective was to identify the time-dependent 
therapeutic response to combination disease modifying 
antirheumatic drugs (DMARDs) for 12 months. Our 
secondary objective determined factors affecting this 
response trajectory. 
Design: Observational cohort. 
Setting: Treat-to-target early RA clinic in Australian 
tertiary referral hospital. 

Participants: We enrolled consecutive patients 
attending an early arthritis clinic with symptom 
duration less than 12 months, who were diagnosed 
with RA for the first time between 2004 and 2008. 
101 met these eligibility criteria and data were available 
at baseline through 12 months. 
Interventions: intensive DMARDs according to a 
treat-to-target protocol. 

Primary and secondary outcome measures: We 

measured disease activity scores (DAS) at each visit, 
then analysed therapeutic response and associated 
factors in a time-dependent fashion over 12 months. 
Results: The median DAS4vESR of 4.46 at baseline 
decreased 12 weeks later by 24%, while the proportion 
with DAS4v<2.6 increased (p<0.01). DAS4v 
continued to decrease over 52 weeks. DAS4v reduction 
of at least -0.45 at 4 weeks was predictive of DAS4v at 
28 and 52 weeks. Female gender, current smoking, 
primary education and an interaction between baseline 
weight and C reactive protein (CRP) negatively 
impacted DAS4v reduction over 4 and 52 weeks. 
Time-varying effects of blood pressure, neutrophils, 
erythrocyte sedimentation rate and CRP also 
significantly influenced DAS4v over 52 weeks. 
Conclusions: Time-dependent data suggest that the 
largest reduction of DAS4v to combination DMARDs 
occurs in the first month of therapy, and this predicts 
subsequent response. Variables known to impact long- 
term treatment response in RA also impacted early 
DAS4v response to combination DMARDs. 



ARTICLE SUMMARY 



Article focus 

■ Best-practice early rheumatoid arthritis (RA) 
treatment aims to achieve a target response. In 
clinical settings of many countries, first-line ther- 
apies are disease modifying antirheumatic drugs 
(DMARDs), including combination DMARDs. 

■ We followed an observational cohort for 
12 months in a treat-to-target early RA clinic to 
identify the time-dependent therapeutic response 
to combination DMARDs for 12 months and 
factors affecting this response trajectory. 

Key messages 

■ After initiation of combination disease modifying 
antirheumatic drugs (DMARDs), the largest 
reduction in disease activity score occurred in 
the first month, and its magnitude predicted sub- 
sequent response. 

■ Disease activity score over 12 months was influ- 
enced by female gender and current smoking 
education level and an interactive effect of weight 
and either C reactive protein or erythrocyte sedi 
mentation rate. 

The data suggest clinical response to combin 
ation DMARDs may be more rapid than previ 
ously appreciated, and treatment response in the 
first month may have prognostic significance. 
These hypotheses require further testing in other 
cohorts. 



BACKGROUND 

Intervention with early combination disease 
modifying antirheumatic drug (DMARD) 
therapy favourably influences progression of 
rheumatoid arthritis (RA) independent of 
treatment in later years, suggesting that there 
is a 'window of opportunity' in which the 
disease process can be altered. 1 2 Moreover, a 
good response at 6 months to tight disease 
control using methotrexate predicted 
outcome after 5 years of treatment in partici- 
pants in the CAMERA study 3 The severity of 
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Strengths and limitations of this study 

■ Monthly observation allowed precise determination of time- 
dependent therapeutic response and demonstrated an unex- 
pectedly rapid response to combination disease modifying 
antirheumatic drugs (DMARDs). 

■ Standardised combination DMARD treat-to-target protocol. 

■ Real-life clinical setting with dynamic therapeutic 
decision-making. 

■ Observational cohort study limits conclusions that can be 
drawn regarding causality, without further testing in a rando- 
mised controlled trial. 

■ Relatively small cohort derived from a single centre, with treat- 
ment regimen determined within Australian prescribing context, 
and exclusions due to missing data limit generalisability. 

■ Number of participants limited by lack of baseline or 12-month 
follow-up data and may have introduced selection bias. 

■ Owing to incomplete radiographic data, factors associated with 
radiographic outcomes could not be determined. 



disease varies in RA patients. In those with aggressive 
disease, damage to articular structures occurs early in 
the disease process: erosions were detected in 12.8% of 
patients after a median of 8 weeks in one study. 4 Thus, 
early evidence and determinants of treatment response 
to a given regimen are critical, in order to channel 
patients at greatest risk of poor outcome to more inten- 
sive induction regimens or more expensive biological 
therapies within that window. 

Studies of prognostic factors by statistical modelling 
have analysed disease progression outcomes including 
erosions, disease activity score (DAS28) and disability 
index as measured by Health Assessment Questionnaire 
(HAQ) at fixed time points — usually 6 or 12 months, 
with the earliest being 3 months — to determine treat- 
ment response and associated factors influencing this. 
Factors associated with poor radiological outcome 
include smoking, rheumatoid factor (RF) positivity, the 
presence of anticitrullinated peptide autoantibodies 
(ACPA), HLA-DR genotype, low socioeconomic status 
and bone oedema on MRI. 5 " 9 However, poor outcome 
measured by HAQ was associated with high baseline 
disease activity or HAQ including RF, DAS28 score, 
tender and swollen joint counts, ESR and CRP. 10 11 
However, in treat- to- tar get protocols, such as was used in 
the TICORA trial and which occur in real-life clinic set- 
tings, decision-making about dose and drugs is a 
dynamic process, responsive to the patient's disease 
activity over time. 12 In many early arthritis protocols, 
including the current study, patients are treated and 
monitored intensively during the first 3-6 months, fol- 
lowed by a reduced visit frequency. Longitudinal analysis 
of all available data, while modelling the trajectories and 
drawing inferences on the significance of various risk 
factors, provides higher power and better insight into 
the dynamic process. 



AIMS 

In the current study, our primary objective was to iden- 
tify the time-dependent therapeutic response in an 
observational study of combination DMARDs for 
12 months in order to determine when a minimal 
residual disease response target should be expected. 
Our secondary objective was to determine factors affect- 
ing this response trajectory. We therefore gathered 
disease activity data at each treatment visit then analysed 
the disease activity response in a time-dependent 
fashion. We then determined factors which influenced 
this time-dependent response to an intensive DMARD 
regimen. 



METHODS 

We enrolled consecutive patients referred by general 
practitioners from a relatively socioeconomically disad- 
vantaged catchment (60% referrals of employed indivi- 
duals working in manual industries) to an early arthritis 
clinic in a public teaching hospital, with symptom dur- 
ation less than 2 years, who were diagnosed with RA for 
the first time between 2004 and 2008. Patients were 
selected for inclusion in the current study if data were 
available at baseline through 12 months; however, data 
were not required at every time point for inclusion. Two 
hundred and six patients were referred with possible RA 
and 101 patients met these eligibility criteria; 49 did not 
have RA, and 54 patients who met all other criteria were 
excluded as data were unavailable at 12 months. Of 
these, seven were seen once and diagnosed with RA 
then treated elsewhere, and the remainder were 
reviewed at least once but not at 12 months. All study 
participants met the American College of Rheumatology 
1987 revised criteria for the classification of RA. 13 

Referrals from local general practitioners were triaged 
within 1 week, and patients were generally diagnosed 
within the next 4 weeks. Since full clinical and labora- 
tory evaluation was available at the first visit to the early 
arthritis clinic, patients received combination methotrex- 
ate (MTX), sulfasalazine (SSZ) and hydroxychloroquine 
(HCQ), 14 unless contraindicated, immediately after diag- 
nosis and confirmation of RA by the treating rheuma- 
tologist. Treatment was intensified according to a 
response-driven step-up algorithm, as previously 
described, 15 with remission as the target. 16 17 Briefly, cri- 
teria for dose escalation were either >2 swollen joints 
and abnormal ESR or CRP, or at least two of the follow- 
ing four criteria: morning stiffness >30 mins, pain or 
fatigue visual analogue scale (\AS) >30 mm, or >2 
tender joints. The following medications were prescribed 
at baseline: MTX 10 mg/ week, folic acid 5mg/week, 
SSZ 500 mg daily increasing by 500 mg at weekly inter- 
vals to 1000 mg twice daily, HCQ 200 mg daily for 
1 week then 400 mg daily thereafter. Patients were seen 
at 4-weekly intervals and the MTX dose was escalated 
according to treatment response at a conservative rate by 
5 mg at each visit to a maximum of 25 mg weekly. If 
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disease remained active on this combination, SSZ was 
stopped, MTX reduced to 10 mg weekly and lefluno- 
mide started at a dose of 20 mg daily. MTX dose was 
titrated back to 25 mg weekly, and if this combination 
failed and the Australian Pharmaceutical Benefit 
Scheme criteria were met, the patient started biologic 
therapy Based on these criteria, 10% of patients in this 
setting started biologies per year. In general, the use of 
non-steroidal anti-inflammatory drugs and oral corticos- 
teroids was minimised, but intra-articular or oral steroids 
could be administered at the discretion of the treating 
physician. Large joints were injected with 40-80 mg 
DepoMedrol and smaller joints with 1 mL (5.7 mg) 
Celestone. Oral and intra-articular dosage of corticoster- 
oids was recorded monthly. 

Response to therapy was measured as follows: the four 
variable DAS28ESR (hereafter referred to as DAS4v) was 
used as an index of inflammatory control, 18 and the 
mHAQ as an index of disability. 19 Each index was calcu- 
lated at each visit: baseline, and weeks 4, 8, 12, 16, 22, 
28, 36, 44 and 52. 

Demographic details were ascertained by question- 
naire and included: age at presentation, symptom dur- 
ation, level of education, gender, current, ex-smokers 
and non-smokers and mHAQ. Patients completed \AS 
for pain, fatigue and their global assessment of disease. 
The 28 tender and swollen joint counts, height, weight 
and blood pressure (BP) were recorded by the clinical 
research nurse. Blood was collected at baseline for the 
analysis of ESR, CRP, LFT, FBC, RF and ACPA. ACPA 
were measured at Queensland Health Pathology using 
the anti-CCP2 ELISA (Axis-Shield) test, with the cut-off 
of six for a positive test. 

Basic statistics were presented by number (%) or 
mean (SD) or median (IQR), as appropriate. Five impu- 
tations for missing data on clinical, biochemical and 
score data were performed using Bayesian-Markov chain 
Monte Carlo multiple-imputation technique. Of those 
who met eligibility criteria for study inclusion, not all 
patients attended for all visits, however the patterns of 
missingness were random for all the study parameters. 
The consistency in the distributions of the five imputed 
data was checked for all study parameters. Given the 
skewed DAS and mHAQ scores, the medians and their 
95% CI are presented. The changes in these scores over 
the study period are presented by median and 95% CI. 
Significance levels ( p values) are based on the appropri- 
ate non-parametric test. 

Generalised multivariate linear regression models with 
y distribution and identity link were used to identify the 
statistically significant (p<0.10) risk factors and their 
possible interaction effects on disease activity scores at 
week 4 of the study. The possible consistency in the 
effect sizes of the statistically significant risk factors (at 
week 4) were also assessed on the disease activity scores 
at week 12 of the study. Combining the 10 longitudinal 
measurements obtained over 1 year of the study, the 
time varying effects of individual risk factors on the 



disease activity scores were explored using generalised 
estimating equation regression approach with y distribu- 
tion and identity link function under the assumption of 
'unstructured' correlation structure. 

RESULTS 

Time-dependent therapeutic response to combination 
DMARDs for 12 months 

One hundred and one patients were included in the 
study and 54 (of whom 7 were only seen once) were 
excluded due to missing 12 month follow-up data. The 
baseline characteristics of the included and the 
excluded patients are shown in table 1. Except for a 
lower systolic BP in excluded subjects, there were no sig- 
nificant differences between included and excluded sub- 
jects. All except four patients took at least two and up to 
three of the following DMARDs in combination during 
the 12 months study: methotrexate, sulfasalazine, hydro- 
xychloroquine and leflunomide. These four patients 
took methotrexate monotherapy. 

The median disease activity score at baseline was 4.46 
for DAS4v (table 2). Four of the 12 patients with 



Table 1 Baseline characteristics of the patients 


Baseline variable 


Value 




Included 
patients 
(n=101) 


Excluded 

patients 

(n=54) 


Femalef 


60 (59.4) 


44 (81) 


Age (years):): 


54 (12) 


48 (15) 


Symptom duration 


12 (5, 12) 


6 (4, 12) 


(months)§ 






Smoking 






Current smokers 


26 (25.7) 


8(15) 


Ex-smokers 


29 (28.7) 


26 (48) 


Education 






Primary 




5(14) 


Secondary 




24 (66) 


Tertiary 




9 (24) 


Weight (kg)* 


77.10 (19.68) 


80 (24) 


SBP (mm Hg)t 


127 (15) 


120 (17)* 


DBP (mm Hg)t 


73 (10) 


70 (10) 


RFt 


89 (88.1) 


42 (77) 


ACPAt 


51 (50.5) 


9 (36) 


ESR (mm/h)§ 


25 (12, 46) 


16 (10, 34) 


CRP (mg/L)§ 


9.7 (19, 39) 


6 (2, 12) 


Lymphocytes(x1 0 9 /L)* 


1 .94 (0.67) 


2.1 (1.3, 2.5) 


Neutrophils(x10 9 /L)$ 


5.12 (2.50) 


5 (3, 6.8) 


LFT (AST) (U/L)§ 


20.50 (16.50,24.00) 18.5 (17,23) 


LFT (ALT) (U/L)§ 


19 (14, 27) 


19(14, 23) 


*p=0.002. 

tValues are n (%). 

^Values are the median (SD). 

§Values are the median (IQR). 

ACPA, anticitrullinated peptide antibody; ALT, alanine 

aminotransferase; AST, aspartate aminotransferase; CRP, C 

reactive protein; DBP, diastolic blood pressure; ESR, erythrocyte 

sedimentation rate; LFT, liver function test; RF, rheumatoid factor; 

SBP, systolic blood pressure. 
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baseline DAS<2.6 (minimal disease activity) were taking 
steroids prior to referral. There was a highly significant 
(p<0.001) DAS reduction of 24% at 28 weeks (table 2). 
We also observed a significant increase in the proportion 
of patients with minimal residual, (DAS28<2.6) and low 
disease (DAS28 s<3.2) over the treatment period 
(p<0.01) (table 2). Consistent with this, the patients' 
pain scores improved highly significantly by 31% and 
56% at the end of 6-month and 1-year of treatment, 
respectively The improvement in mHAQ from baseline 
to 6 months, but not between 6 and 12 months of treat- 
ment, was significant. The average annual change was 
0.30 units (table 2). 

Analysis of the change in DAS4v over time showed a 
progressive reduction over 52 weeks, with the steepest 
drop between baseline and 4 weeks (figure 1). The 
median (95% CI) of changes in DAS4v at 4, 28 and 
52 weeks were -0.45 (-0.84, -0.07), -0.86 (-1.30, 
-0.41) and -1.35 (-1.67, -1.03), respectively (p<0.01 at 
week 52). The changing patterns of the distribution of 
DAS4v over time are evident from the density plots in 
figure 2. Although a significant shift in the distribution 
of DAS4v at 4 weeks from baseline is evident from the 
density plot, the distributions overlap at 4, 28 and 
52 weeks. 

Analysis of the individual components of the DAS over 
this period demonstrated that patient global score, 
swollen and tender joint counts all fell most steeply 
between baseline and 4 weeks (figure 2). While this was 
not the case for the fall in either ESR or CRP, similar 
steep falls in fatigue score, morning stiffness and phys- 
ician global scores occurred between baseline and 
4 weeks. Thus most measures of disease activity fell most 
rapidly in the first 4 weeks after DMARD initiation. In 
contrast, ESR fell for 3 months before reaching a 
plateau, while CRP fell progressively for 6 months. 

Factors affecting the response trajectory in early RA 
patients treated with combination DMARDs 

To determine whether the fall in DAS4v at 4 weeks pre- 
dicted the DAS at 28 and 52 weeks, we first calculated 
that the median level of change in DAS4v at 4 weeks was 
—0.45. This was clinically discriminatory: at 4 weeks, 52% 
had no change or an increase in DAS4v while 48% 
improved from baseline DAS4v. The number and pro- 
portion of patients receiving steroids is indicated in 
table 3. While baseline steroids impacted the likelihood 
of improvement at 4 weeks, this was not statistically sig- 
nificant (69% of patients receiving steroids improved 
and 53% not receiving steroids improved; OR for 
improvement with steroids 1.95, p=0.12). Patients with 
reduction in DAS4v at 4 weeks of at least —0.45 were 
three times more likely (OR (95% CI) 3.10 (1.2 to 8.0)) 
at 28 weeks and 17 times more likely (OR (95% CI) 
17.14 (4.52 to 64.94)) at 52 weeks to maintain the same 
or reduced DAS4v as achieved after 4 weeks of treat- 
ment. Univariate modelling of factors affecting outcome 
showed that female sex, smoking status and increasing 



4 



White D, Pahau H, Duggan E, etai. BMJ Open 2013;3:e003083. doi:1 0.1 1 36/bmjopen-201 3-003083 



6 



Open Access 



A B 




.5 1.5 25 35 4.5 55 6.5 
DAS4v 



Figure 1 Distribution of DAS4v over the study period. (A) The median and 95% CI are plotted for each visit over the 52 week 
study period. (B) Changes in DAS4v over 4, 28 and 52 weeks are indicated. (C) The changing distribution in DAS4v in the 
sample is plotted at baseline, 4, 28 and 52 weeks. 



alanine aminotransferase (ALT) at baseline negatively 
affected DAS4v at 4 weeks, but these effects became less 
significant by 12 weeks (table 4). An interaction between 
baseline weight and CRP negatively affected DAS at both 
week 4 and 12. Patients taking steroid did not have a sig- 
nificantly different disease score, and symptom duration 
before RA diagnosis, anti-CCP or RF titre did not impact 
4-week DAS. The reduction in DAS4v at 4 weeks was sig- 
nificantly greater in patients with tertiary than with 
primary education. 

Combining baseline characteristics and the longitu- 
dinal measurements obtained over 1 year, we explored 
the time-varying effects of individual risk factors on 
DAS4v in a univariate model (table 5). DAS4v over 
52 weeks was again influenced by female gender and 
current smoking, and an interactive effect of weight and 
either CRP or ESR. Time varying effects of systolic and 
diastolic blood pressure, neutrophil counts, ESR and 
CRP also significantly influenced DAS4v observed over 



52 weeks (table 4) . At week 52, the largest reduction in 
DAS4v was observed in patients with tertiary education 
(3.57), compared with that observed among patients 
with secondary (2.56) or primary education (1.33). 
Symptom duration prior to diagnosis did not signifi- 
cantly influence DAS4v over 52 weeks. Over the course 
of the study, DAS4v was increased by 0.66 in those 
patients taking steroids (p<0.01). These data are, in 
keeping with the use of steroid in this study at the clini- 
cian's discretion, to provide additional control for 
disease activity that was not controlled by the DMARD 
protocol. 

We found that the relationship between mHAQ and 
DAS4v for the cohort was significantly correlated at base- 
line, 4, 28 and 52 weeks (p<0.001), with this correlation 
becoming progressively tighter over time as DAS and 
mHAQ fell. Thus, functional outcome after 1 year of 
early RA treatment is highly dependent on achievement 
of low disease activity. 
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Figure 2 Variation in the 
disease activity parameters over 
the study period. The median and 
95% CI are plotted for each visit 
over the 52-week study period for 
erythrocyte sedimentation rate, C 
reactive protein, tender joint 
count, swollen joint count, fatigue, 
morning stiffness, patient global 
and physician global scores. 
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DISCUSSION 

Our study describes the response of a group of patients 
with early RA to intensive conventional DMARD therapy 
in a time-dependent fashion over the first year. Baseline 
characteristics were in line with previous cohorts of 



patients with early RA. However, our baseline DAS 
scores were relatively low, reflecting our rapid triage and 
clinical and laboratory assessment of early arthritis refer- 
rals. Surprisingly, the time-dependent analysis of DAS 
response showed that the majority of disease activity 



fable 3 Frequency of steroid use over the study 



Treated with 


Study duration (weeks) 










0(0) 


4 


8 


12 


16 


24 


Oral steroid n (%) 


16 (15.8) 


17 (16.8) 


14 (13.9) 


11 (10.9) 


1 0) 


1 0) 


I A steroid 


21 (20.7) 


2(2) 


4(4) 


2(2) 


0 


0 


Any steroid 


37 (36.7) 


19 (18.8) 


18 (17.8) 


13 (12.9) 


1 0) 


1 0) 


Oral and IA steroid 


3(3) 


1 0) 


2(2) 


0 


0 


0 



IA, intra-articular. 
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Table 4 Variables influencing DAS scores at 4 and 
12 weeks of study — univariate regression 




DAS4v 








Week 4 




Week 12 




p 


p Value 


P 


p Value 


Female 


0.68 


0.009 


0.46 


0.059 


Smoking 










Ex-smokers vs 


-0.55 


0.026 


-0.17 


0.53 


non-smokers 










Current 


-0.80 


0.003 


-0.42 


0.10 


smokers vs 










non-smokers 










LFT (ALT) 


0.03 


0.01 


0.04 


0.63 


WeightxCRP 


0.002 


0.029 


0.002 


0.02 


Oral or IA steroid 


0.11 


0.67 


0.01 


0.98 


Anti-CCP >6 


0.0004 


0.99 


0.67 


0.08 


Values are regression coefficient (p) and p value. Regression 
coefficient at each time point for RF=0. 

ALT, alanine aminotransferase; CRP, C reactive protein; LFT, liver 
function test; RF, rheumatoid factor. 



measures fall most rapidly in the first 4 weeks after start- 
ing intensive DMARD treatment in this population. 
There was a subsequent slow and progressive reduction 
in DAS until week 52. This fall in DAS4v at 4 weeks 
appeared to be clinically meaningful, as it predicted the 
DAS at 28 and 52 weeks. This observation suggests that 
for patients who failed to respond within 4 weeks to 
combination DMARD treatment, few gains were made 
by continuing to apply the same DMARD 
treat-to-target algorithm for 6-12 months. This was 
reflected in the similar proportion of patients with 



minimal or low disease activity between 6 and 
12 months. By this stage patients had progressed 
through the combination DMARD algorithm, for which 
the next step would be biologies. However, because their 
disease activity is minimal or low, they failed to qualify 
for biologies based on Australia's Pharmaceutical Benefit 
Scheme requirements (http://www.medicareaustralia. 
gov. au/provider/pbs/drugs2/rheumatoid.jsp). 20 On 
the other hand, our data suggest the hypothesis that 
continued effort in applying a treat- to- tar get combin- 
ation DMARD algorithm is likely to be effective over the 
ensuing months in patients who make a moderate 
response by week 4. Our data further suggest that com- 
bination DMARDs act unexpectedly rapidly in this early 
RA population, as patients' use of steroids did not influ- 
ence the reduction in DAS. In support of this conclu- 
sion regarding steroids, in a study of 61 patients with 
early RA treated according to a similar response-driven 
step-up combination DMARD algorithm, Proudman 
et at 1 obtained an almost identical 6 month minimal 
disease activity rate (DAS28<2.6 in 29%), despite infre- 
quent use of corticosteroids. 

The current study has a number of limitations. First, 
our interpretation that the magnitude of the fall in 
DAS4v after 1 month predicts 1 year outcome is limited 
by the observational study design. However, the question 
of whether outcome could be improved in patients with 
a minimal treatment response within 1 month could be 
tested in a randomised controlled trial comparing switch 
with biologic therapy with continued combination 
DMARDs. Second, this is a relatively small cohort 
derived from a single centre with referrals derived from 
a relatively socioeconomically disadvantaged catchment, 



Table 5 Effects of time-varying risk factors individually on DAS28 scores over 1 year of study — univariate regression 




DAS4v 






P 


95% CI 


p Value 


Female 


0.45 


0.09 to 0.81 


0.014 


Age 


0.001 


-0.13 to 0.02 


0.82 


Smoking 








Ex-smokers vs non-smokers 


-0.27 


-70 to 0.16 


0.22 


Current smokers vs non-smokers 


-0.48 


-0.91 to -0.06 


0.026 


SBP 


0.10 


0.08 to 0.20 


<0.001 


DBP 


0.10 


0.04 to 0.20 


0.004 


Lymphocyte 


0.04 


-0.09 to 0.17 


0.55 


Neutrophil 


0.16 


0.10 to 0.22 


<0.001 


ESR 


0.03 


0.03 to 0.04 


<0.001 


CRP 


0.02 


0.01 to 0.02 


<0.001 


LFT-AST 


-0.004 


-0.01 to 0.003 


0.25 


LFT-ALT 


-0.003 


-0.009 to 0.004 


0.44 


WeightxCRP 


0.002 


0.001 to 0.003 


<0.001 


WeightxESR 


0.004 


0.003 to 0.005 


<0.001 


Oral or IA steroid 


0.66 


0.34 to 0.99 


p<0.01 


Anti-CCP>6 


0.001 


-0.001 to 0.002 


0.36 


Regression co-efficient at each time point for RF=0. 

ALT, alanine aminotransferase; CRP, C reactive protein; DBP, diastolic blood pressure; ESR, erythrocyte sedimentation rate; IA, intra-articular; 
LFT, liver function test; SBP, systolic blood pressure. 
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with the treatment regimen determined within the 
Australian prescribing context. At the time of recruit- 
ment, 1987 ACR criteria were used to diagnose RA, 
which would have limited capacity to diagnose less 
severe patients. The number of participants was limited 
by lack of baseline or 12-month follow-up data and this 
may have introduced selection bias towards a more com- 
pliant group. The small sample size and number of 
exclusions due to incomplete data limit generalisability 
to other prescribing environments or clinical settings, 
and further studies are needed to test the generalisabil- 
ity of our findings. For example, it is possible that those 
excluded had a different disease trajectory due to differ- 
ences risk for poor outcome or differences in adverse 
events. A subanalysis of the trajectory excluded patients 
was not possible because of the low number of paired 
baseline and 4-week DAS4v measurements in this group. 
On the other hand, there were no differences in the 
baseline characteristics of the excluded patients (except 
systolic BP). Furthermore, almost all factors associated 
with 4-week DAS4v response have been previously 
demonstrated to affect disease outcome in longer-term 
and larger studies. The strengths of this study are that it 
analyses real-world data, monthly observations allowed 
precise determination of time-dependent response, and 
patients received a standardised combination DMARD 
treat- to- tar get protocol, reducing the confounding effect 
of treatment decisions based on individual clinician 
preference. 

The exploratory nature of the study in a relatively 
small sample could introduce false-positive associations. 
Although it is possible that the rapid 4-week response to 
the combination of DMARDs represents regression to 
the mean, the continued good response of these 
patients argues against this. Our data also are consistent 
with recent studies demonstrating that early good 
response to combination therapy (in the TEAR and 
RAPID 1 trials) is associated with a continued good 
response. 21 22 In these studies, rapid response was ascer- 
tained 12 weeks after initiation of combination therapy. 
By regression analysis, we identified female gender, 
current smoking, education level, ALT and an inter- 
action between weight and CRP as significant determi- 
nants of disease activity over 4 and 52 weeks. Women, 
current smokers and low levels of education were found 
in several studies, including those of early RA, to achieve 
lower reductions in disease activity or remission. 23-26 
However, no study has previously determined that the 
impact of these variables may occur within weeks of 
starting treatment. The interaction between weight and 
inflammation in RA is intriguing and has been noted 
previously in insulin resistant states. 27 In patients with 
active RA, those with high body mass index responded 
less well to infliximab. 28 We also identified significant 
time-varying effects of blood pressure, gender, age, 
weight and inflammatory markers on disease activity. 
The interaction between disease activity and cardiovascu- 
lar risk is well documented in RA, including early RA, 



and traditional cardiovascular risk factors may also 
impact the activity of inflammatory disease over 
time. 15 29-31 However, it is unknown whether control of 
cardiovascular risk factors can in turn impact inflamma- 
tory disease control. 

In this study we were limited to analysis of disease and 
functional score, as radiographic data were not suffi- 
ciently complete to allow measurement of structural 
damage. However, this issue has been addressed by 
others, where biomarkers such as ACPA antibodies, RF, 
CRP and cartilage oligomeric matrix protein can add 
power to predictive models of bone erosion in early 
RA. 32 In contrast, we found no impact of ACPA or RF on 
DAS. Our data confirm a strong relationship between 
disease activity and functional score that appears to 
strengthen over time, a finding that is supported by data 
from the BeST cohort. 16 We would anticipate that func- 
tional disability would be minimised by early treatment 
with combination DMARDs as shown previously. 33 34 

Since they are traditionally thought to be slow acting, 
previous studies of DMARD monotherapy in early RA 
have not analysed time-dependent data from 4 weeks. 
Although it remains possible that a similar response 
might be observed in some patients starting DMARD 
monotherapy, we suggest this rapid response may be a 
unique feature of intensive combination DMARDs (with 
multiple mechanisms of action) initiation in early RA, 
which is the RA population most responsive to thera- 
peutic intervention. 35 36 The risks and benefits of inten- 
sive DMARD therapy (combinations allowing switching 
to achieve tight control) versus monotherapy in early 
RA deserve further study, considering inconsistent evi- 
dence to support combination DMARD therapy in 
RA. 36 37 The need to identify patients with more aggres- 
sive disease prompted one group to undertake a trial of 
a stratified treatment plan based on the likelihood of 
persistent arthritis, with the aim of minimising over 
treatment and under treatment in early RA. 38 Our data 
suggest the hypothesis that very early response to an 
intensive DMARD strategy that minimises under treat- 
ment predicts response for the first year. 

Data from the ERAN study show that patients with 
moderate disease activity at 1 year are unlikely to achieve 
better control of their disease if the same protocol is 
continued, and a good response at 6 months in the 
CAMERA study predicted outcome at 5 years. 3 39 Our 
data, collected in a cohort of early RA patients with rela- 
tively low baseline DAS, likely reflect the trajectory of 
patients meeting criteria for RA early in disease, and 
which would be captured in organised clinical settings 
using the recently published new classification criteria. 40 

CONCLUSIONS 

With the availability of increasing numbers of treatment 
options, application of strategies that identify early non- 
responders to intensive DMARD combinations, has clear 
implications for treatment stratification within the 
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window of opportunity. Time-dependent data suggest 
clinical response to combination DMARDs may be more 
rapid than previously appreciated, and treatment 
response in the first month may have prognostic signifi- 
cance. Confirmation in other cohorts will be required to 
determine the generalisability of this notion. 
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